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(g) Component mounting arrangements. 



(57) A component mounting arrangement com- 
prises a substrate carrying at least one compo- 
nent (e.g. an acceleration sensor), a plurality of 
elastomeric elements (16) connected to the sub- 
strate and spaced apart around the periphery of 
the substrate, and a housing having a base 
portion (17), (17a) and a top portion (19) fitted 
together, the substrate being disposed within 
the housing with the elastomeric elements con- 
nected to the housing. 
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This invention relates to an arrangement for 
mounting an electrical or electronic component and is 
particularly but not solely concerned with acceleration 
sensors. 

Acceleration sensors which are used to monitor 
forces to which a vehicle suspension system is sub- 
jected may comprise micromachined silicon struc- 
tures as their sensing elements. Such sensing 
elements are typically required to sense accelerations 
from zero to many times normal gravity. Whilst these 
elements are designed to withstand such acceler- 
ations without damage, circumstances may occur 
during handling and in operation when very large 
accelerations (of the order of many thousand times 
normal gravity) are experienced e.g. if the sensor 
assembly is dropped onto a solid surface during hand- 
Sing. A requirement therefore exists for a form of pack- 
aging of the sensor and its associated electronic 
circuitry which will allow low-level accelerations to be 
transmitted to the sensing element without significant 
attenuation and will provide attenuation of high-level 
accelerations which would cause damage to the sens- 
ing element. The mounting structure is further 
required to provide a similar attenuation characteristic 
in both directions along the principal sensing axis. 

in accordance with this invention, there is pro- 
vided a component mounting arrangement, compris- 
ing a substrate carrying at least one component, a 
plurality of elastomeric elements connected to the 
substrate and spaced apart around the periphery of 
the substrate, and a housing having a base portion 
and a top portion fitted together, the substrate being 
disposed within the housing with the elastomeric ele- 
ments connected to the housing. 

The elastomeric elements may be held between 
the top and base portions of the housing by being 
under precompression, with or without the use of 
adhesive between the elements and the respective 
portions of the enclosure. Instead, the elastomeric 
elements may be held without precompression be- 
tween the top and base portions of the housing, either 
being fixed by adhesive between themselves and the 
respective portions of the housing or located within 
recesses defined between the two portions of the 
housing. The housing may comprise a lid and a base 
which form the two portions between which the elas- 
tomeric elements are held. 

The elastomeric elements may be engaged 
directly to the substrate, for example at its corners. 
The elastomeric elements may then be generally of U- 
shape, engaging around the edge of the substrate. 
Preferably a pad is fixed to a surface of the substrate 
at the location of each elastomeric element, to 
increase the thickness of the material which presses 
on the elastomeric element in the event of forces act- 
ing on the substrate in its own plane. 

The substrate may be fixed rigidly to a support, 
with the elastomeric elements engaged to the sup- 



port. The support may comprise a casing e.g. of metal 
or of plastics, which receives the substrate and has 
projections to which the elastomeric elements are 
engaged. 

5 In embodiments to be described herein, the elas- 

tomeric elements are disposed in recesses which 
, leave space for them to deform into when subjected 
to acceleration. The shape of the space relative to the 
respective element determines the response to accel- 

10 , erations. Instead the elastomeric elements may be 
' disposed in the recesses without such space, if the 
application and material of the elements will allow. 

In preferred embodiments, a plurality of projec- 
tions or spigots extend outwardly from the substrate 

15 or from a casing in which the substrate is mounted, 
each such projection or spigot carrying an elastomeric 
element in the form of an O-ring. A major advantage 
of these embodiments derives from the relative ease 
with which O-rings can be manufactured to a high 

20 degree of concentricity. The O-rings may be engaged 
within recesses in respective mounting elements 
which are in turn engaged with the housing and pref- 
erably located in recesses in side walls of the base of 
the housing. In these embodiments, the substrate 

25 may be mounted within a die-cast casing with which 
the projections or spigots are integral: this arrange- 
ment enables good dimensional accuracy to be main- 
tained and the substrate can be mounted to the casing 
at the required orientation without the use of a packing 

30 piece. * 

The invention may be used for mounting miniat- 
ure accelerometers used on a vehicle suspension 
system. The stiffness/resilience characteristics of the 
elastomeric elements are chosen so that the resonant 

35 vibrational frequency of the structure which they sup- 
port is substantially different from the frequencies to 
which the devices are normally subjected when used 
on a vehicle suspension system. 

In the embodiments to be described, the elas- 

40 tomeric elements remain relatively rigid under low 
values of acceleration (at least along an axis perpen- 
dicular to the substrate), but exhibit substantial flexibi- 
lity at higher values of acceleration. In one 
embodiment, the elastomeric elements are in the form 

45 of two cups arranged back to back: these retain their 
shape under accelerations up to a distinct value along 
the axis perpendicular to the substrate, and exhibit 
substantial flexibility and therefore attenuation for 
accelerations above that value. 

so Embodiments of this invention will now be des- 

cribed by way of examples only and with reference to 
the accompanying drawings, in which: 

FIGURE 1 is a plan view of an acceleration sen- 
sor mounting arrangement with the iid of its hous- 

55 ing removed; 

FIGURE 2 is a cross-section through the housing 
of Figure 1 ; 

FIGURE 3 is a section on the line III - 111 of Figure 
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1; 

FIGURE 4 is a plan view of a second embodiment 
of sensor mounting arrangement with its lid 
removed; 

FIGURE 5 is a section on the line V - V of Figure 5 
4: 

FIGURE 6 is a section on the line VI - VI of Figure 

4; 

FIGURE 7 is a part-section showing a modified 
elastomeric mounting element; 10 
FIGURE 8 is a part-section through an injection 
mould for moulding the elastomeric mounting ele- 
ments; 

FIGURE 9 is a section corresponding to Figure 6, 
showing another form of elastomeric mounting 15 
element; 

FIGURE 10 gives sections on enlarged scale 
through two alternatives for the elastomeric ele- 
ments shown in Figure 9; 

FIGURE 11 is a section corresponding to Figure 20 
6, showing a further embodiment of sensor 
mounting arrangement in accordance with this 
invention; 

FIGURE 12 is an underside view of the sensor 
mounting arrangement of Figure 1 1 with the base 25 
of its outer housing removed; 
FIGURE 13 is an underside view of a yet further 
•embodiment of sensor mounting arrangement, 
shown with the base of its outer housing 
removed; and 30 
FIGURE 14 is a section through the mounting 
arrangement of Figure 1 3. 
Referring to Figures 1 to 3, there is shown a 
mounting arrangement for a miniature acceleration 
sensor 10. This sensor 10 is fixed to a ceramic tile 1 1 35 
which is fixed to a wedge-shaped packer 12 which is 
fixed to the underside of a generally rectangular sub- 
strate in the form of an electronic circuit board 13. The 
four corners of the circuit board 1 3 are cut away at 45°. 
Rectangular pads 14 are fixed to one surface of the 40 
board 13 at its corners. The board 13 is mounted 
within a housing 15 by four elastomeric elements 16 
of foamed plastics, which are generally U-shaped and 
receive the respective comers and pads 14 of the 
board. The housing 15 comprises a base 17 having 45 
shoulders 1 8 in its corners, on which the elastomeric 
elements 16 rest, a peripheral frame 17a attached to 
the base 17. and a lid 19 which is fixed to the frame 
17a by adhesive and which bears on the elastomeric 
elements 16. The elements 16 are lightly gripped be- 50 
tween the lid 19 and base 17, and are constrained be- 
tween the edges of the board 13 and the peripheral 
wall of the base, as shown in Figure 3. The frame 17a 
has a connector 20 projecting from one side and elec- 
trical leads e.g. 21 extend from the terminals of this 55 
connector to the circuit board 13. The pads 14 are of 
hard material and may if the board layout will allow 
comprise surface mounted electronic components: 



otherwise they may comprise any convenient packing 
material. The pads 14 serve to increase the thickness 
of material which presses on the elastomeric ele- 
ments 16 in the event of forces acting on the board in 
its own plane and thus reduce the displacement of the 
board in this plane. 

Referring to Figures 4 to 6, in a modified mounting 
arrangement the circuit board 13 carrying the accel- 
eration sensor is rigidly fixed within a casing 22 which 
is formed from sheet metal but which instead may be 
formed of plastics. The casing 22 has a base part and 
a lid part and the base part has projections 23 project- 
ing outwardly from its top edge, two such projections 
being spaced-apart at one end of the casing and 
another two being similarly spaced-apart at the oppo- 
site end. Each projection 23 comprises a horizontal 
portion 23a and a vertical portion 23b, and receives 
an elastomeric element 24, which may be spherical as 
shown and comprise foamed plastics. The casing 22 
is resilient! y mounted within a housing having a base 
25 and a lid 26: the elastomeric elements 24 rest on 
the shoulders 27 in the base 25 and the lid 26 bears 
on the elements 24 so that they are lightly gripped be- 
tween the lid 26 and shoulders 27. The elements 24 
are located in recesses 28 of the housing base 25 so 
that they are constrained against movement 
lengthwise or sideways relative to the housing. The 
elastomeric elements 24 may be hollow and/or of 
alternative shapes e.g. generally hemispherical as 
shown in Figure 7. The elastomeric elements may be 
formed by injection moulding directly onto the projec- 
tions 23 as shown in Figure 8, in which cavities. 29 are 
defined between bottom and top parts 25, 26 of a 
mould. 

In a further modification shown in Figures 9 and 
10, each elastomeric element 30 may be in the form 
of two circular cups arranged back-to-back and lightly 
gripped between the lid 26 and base 25 of the outer 
housing. Each element 30 is engaged within a slot in 
the respective projection 23 from the metal casing 22, 
the element 30 being formed with an annular locating 
groove 31. The element 30 may be formed in one- 
piece as shown in Figure 9 and at (a) in Figure 10, or 
it may be formed as two pieces 32, 33 as shown at (b) 
in Figure 10 with one piece 32 having a stem 34 for 
fitting through a hole in the other piece 33. a top por- 
tion of the stem 34 then being broken off, in which 
case the element is engaged within a circular hole in 
the projection 23. 

In the embodiment shown in Figures 11 and 12, 
the acceleration sensor is fixed to a ceramic tile sub- 
strate 43 which is mounted within a generally rectan- 
gular die-cast casing 44 at the required angle of 
orientation. The casing 44 is fitted with a lid 45. The 
casing 44 is formed with a plurality of projections or 
spigots 46, three in the example shown: thus a first 
spigot 46 projects from the centre of one end of the 
casing and the other two spigots project from opposite 
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sides of the casing adjacent the opposite end of the 
casing. The casing 44 is mounted within a housing 50 
by elastomeric O-rings 48 engaged over the respec- 
tive spigots 46: thus the housing 50 comprises a base 
52 and a lid 54 and the O-rings 48 locate within reces- 
ses 56 formed in the inner wall of the housing 50, 
partly in the base 52 and partly in the lid 54. As exp- 
lained previously, a major advantage of this embodi- 
ment derives from the relative ease with which the 
O-rings can be manufactured to a high degree of con- 
centricity. Also, by die-casting the inner casing 44, 
good dimensional accuracy can be maintained and 
the substrate 43 can be mounted to the casing at the 
required orientation without the use of a packing 
piece. 

In the embodiment shown in Figures 13 and 14, 
the substrate, to which the acceleration sensor is 
mounted, is mounted within a casing 60 which has two 
projections or spigots 62 extending from each of its 
opposite sides. Elastomeric O-rings 64 are engaged 
over the spigots 62 and against shoulders 63 thereon: 
the O-rings 64 are engaged under light compression 
within annular recesses 66 in respective annular 
mounting members 68. The mounting members 68 
are tapered on their outer sides 69, to locate within cir- 
cular recesses 70 in the side walls of the base 72 of 
the outer housing. During manufacture, the O-rings 64 
are engaged over the spigots 62 and then this assem- 
bly is fitted into the base 72, for the mounting mem- 
bers 68 to snap-engage into the recesses 70. A lid 74 
closes the housing: adhesive at 75 locks the members 
68 in position and adhesive at 76 bonds and seals.the 
lid to the base. 

In the embodiments which have been described, 
the elastomeric elements are lightly gripped or com- 
pressed between the lid and base of a housing, or in 
their respective mounting elements in Figures 13 and 
14, without the use of any adhesive. In the embodi- 
ments of Figures 1 to 7, the elastomeric elements will 
be subjected to compressive stress only, in response 
to displacement of the circuit board 13 in any direc- 
tion. However if desired in certain applications, the 
elastomeric elements may be connected to the lid and 
base using adhesive: in the embodiment of Figures 1 
to 3, the elastomeric elements may be fixed to the 
board using adhesive, instead of or in addition to 
being connected to the lid and body with adhesive. 
The use of adhesive, particularly at the interface be- 
tween the circuit board and the elastomeric elements, 
will modify the resilience of the latter and is therefore 
dependent upon the application. 

In the embodiments which have been described, 
the elastomeric elements are such that they remain 
relatively rigid at low values of acceleration (at least 
along the axis perpendicular to the plane of the board 
1 3) but exhibit substantially greater flexibility at higher 
values of acceleration. Thus the attenuating or damp- 
ing effect of the elastomeric elements is not significant 



at the relatively low values of acceleration but is sub- 
stantial at the higher values of acceleration (at least 
along the axis perpendicular to the board). The double 
cup-shaped elements 30 of Figures 9 and 10 exhibit 
5 a particularly advantageous characteristic, in that 
they retain their shape for accelerations up to a dis- 
tinct value along the axis perpendicular to the board, 
but exhibit substantial resilience and attenuation for 
accelerations above that value. 

10 , 

Claims 

1) A component mounting arrangement, compris- 
es ing a substrate (13) carrying at least one component 

(10), a plurality of elastomeric elements (e.g. 16) con- 
nected t;o the substrate and spaced apart around the 
periphery of the substrate, and a housing (15) having 
a base portion (17) and a top portion (19) fitted 
20 together, the substrate being disposed within the 
housing with the elastomeric elements connected to 
the housing. 

2) A component mounting arrangement as 
claimed in claim 1 , in which the elastomeric elements 

25 (16) are held between the base and top portions (17, 
19) of the housing. 

3) A component mounting arrangement as 
claimed in claim 2, in which the elastomeric elements 
(16) are held under precompression between the 

30 base and top portions (17, 19) of the housing, with or 
without adhesive between the elastomeric elements 
and the respective housing portions. 

4) A component mounting arrangement as 
claimed in claim 2, in which the elastomeric elements 

35 are held, without precompression, between the base 
and top portions of the housing, being fixed by adhe- 
sive between themselves and the respective housing 
portions or located in recesses defined between the 
housing portions. 

40 5) A component mounting arrangement as 

claimed in any preceding claim, in which the elas- 
tomeric elements (16) are generally of U-shape and 
engaged around the edge of the substrate (13). 
6) A component mounting arrangement as 

45 claimed in any one of claims 1 to 4, comprising a 
plurality of projections (23) extending outwardly from 
the substrate or from a casing (22) in which the sub- 
strate is mounted, said projections carrying respec- 
tive said elastomeric elements (24). 

50 7) A component mounting arrangement as 

claimed in claim 6, in which each elastomeric element 
is in the form of two cups (32, 33) arranged back-to- 
back. 

8) A component mounting arrangement as 
55 claimed in claim 6, in which the elastomeric elements 

comprise O-rings (48) encircling the respective pro- 
jections (46) from the substrate or its casing. 

9) A component mounting arrangement as 
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claimed in claim 8, in which the O-rings (64) are 
engaged within recesses in respective mounting ele- 
ments (68) which are in turn engaged with the hous- 
ing. 

10) A component mounting arrangement as 5 
claimed in claim 9, in which the mounting elements 
(68) are snap-engaged within recesses (70) in oppo- 
site side walls of the base portion (72) of the housing. 
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